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Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), primarily
manifests as a respiratory illness and has affected .5 million
people worldwide, with.350000 deaths.1,2 There are no current
approved therapies for COVID-19. Administration of convalescent
plasma (CP) may be effective therapy for COVID-19.3-6 Early in-
dicators suggest that transfusion of CP is safe in COVID-19.7 We
report the early clinical experience of 20 hospitalized patients
treated with CP compared with 20 matched controls with severe
or life-threatening COVID-19 infection.

Twenty patients with COVID-19 infection, diagnosed using
quantitative reverse-transcriptase polymerase chain reaction
assay for SARS-CoV-2 on nasopharyngeal swabs, were treated
with CP in 5 hospitals in the Seattle area between April 13 and
April 26 of 2020. Patients with severe or critical illness were
treated with 1 unit of ABO-compatible CP under an expanded
access protocol (IND 19832). Baseline demographic and clinical
characteristics, including comorbidities, severity of illness, lab-
oratory parameters, and clinical outcomes, were recorded up to
14 days after CP transfusion or the equivalent day of hospital-
ization for controls. Donor information was also collected. This
study was approved by the Institutional Review Board of Prov-
idence St. Joseph Health.

The median age of patients treated with CP was 60 years (range,
29-95), with 20% of patients older than 80 years. The most
common signs and symptoms of COVID-19 illness were cough or
shortness of breath (90%), lymphopenia (67%), and an abnormal
radiograph (80%). The most common comorbidities were hy-
pertension (60%), diabetes (45%), and obesity (20%). One third
of patients required mechanical ventilation (MV). Median time
from hospitalization to CP was early at 2 days (interquartile range
[IQR], 1-4.3). The majority of patients received additional

therapies, including azithromycin (60%), hydroxychloroquine
(55%), or multiple combinations. CP recipients had primarily A
(45%) or B (45%) ABO type.

The 8 COVID-19–recovered donors who provided units ranged in
age from 29 to 79 years. All had symptoms of respiratory illness,
muscle aches, and/or headache, but none required hospitalization.
All were more .28 days past their last symptoms of COVID
illness. Donations were well tolerated and without significant
complications. Anti–SARS-CoV-2 immunoglobulin G serology,
as determined by the Abbott ARCHITECT, was positive in all but
1 donor, whereas EuroImmun was negative (n 5 1), equivocal
(n 53), moderate positive (n 5 3), or high positive (n 5 1).

Figure 1 shows the clinical and laboratory parameters reported
over 7 days after CP. Temperature improved in all patients after
delivery of CP. The mean temperature decrease was 0.3°C in the
CP group (standard deviation [SD], 0.5), whereas mean absolute
lymphocyte count was 1.01 3 103/mL (SD, 0.47) and did not
change by day 7 (1.09 3 103/mL; SD, 0.55). The mean baseline
C-reactive protein was 170.5 mg/L (SD, 137.6), which decreased
to 127.5 mg/L (SD, 144.0) after CP. A decrease in the fraction of
inspired oxygen (FiO2) from 53% (SD, 29) to 47% (SD, 24) was
seen by day 7 after CP. For patients who were on MV, the mean
Pao2/FiO2 of inspired oxygen ratio at baseline was 81 (SD, 23),
which improved to 96 (SD, 22). Two patients were liberated from
the ventilator, whereas 2 required intubation after CP.

The outcomes of all patients are reported in Table 1. Median
World Health Organization (WHO) ordinal scale score was 5 at
CP infusion, which improved to 4.5 at day 7 and 3.5 at day 14.
No adverse events with CP were reported. The incidence of
venous thromboembolism (VTE) was (20%). At 7 days of follow-
up, 25% of patients were discharged, whereas 10% had died.
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The 2 deaths occurred in patients who had been intubated for
.2 weeks each and chose to transition to comfort measures.
No patients died if they received CP prior to 7 days of hospitali-
zation. No additional deaths occurred in the CP group by day 14.

Control patients (n5 20) were well matched with regard to age,
number of comorbidities, WHO score, sequential organ failure
assessment score, and severity of illness. The median WHO
score improved from 5 to 4.5 at day 7 and 3 at day 14. Half of the
control patients received remdesivir (RDV). VTE incidence was
20%. After 7 days of follow-up, 35% of the controls were dis-
charged, whereas 25% had died. One additional death occurred
among the controls by day 14.

We report our experience using CP in the treatment of
20 severely and critically ill hospitalized COVID-19 patients and
20 matched controls. Although laboratory and respiratory
parameters were improved in patients following CP infusion, their
status was similar to that of controls. A similar proportion of
patients in each group was discharged, whereas the 7- and
14- day fatality rate in CP patients compared favorably to that in
controls. CP infusion was safe without adverse events. There

was no evidence of clinical worsening to suggest a hyperim-
mune response.8 We did not see an increased risk for VTE in CP
patients, although the incidence was high in both groups,
despite heparin prophylaxis, as seen in COVID-19.9-11

In recent publications describing outcomes for hospitalized
COVID-19 patients, mortality ranged between 26% and 88%.12-18

No deaths occurred in patients who received CP within 7 days of
hospitalization, with the majority of patients receiving CP early.
Findings from a prior study of patients with SARS-CoV-1 reported
a survival benefit with early administration of CP (prior to 14 days
after symptoms), as did a meta-analysis of studies conducted
during Spanish influenza.19,20 These findings, along with a recent
study reporting a lack of benefit when CP is administered later
(median of 21.5 days after diagnosis) for SARS-CoV-2, support that
earlier treatment may be of critical importance.21 Because viral loads
peak in the first week for most viral infections, deterioration in the
followingweeks is thought to result from inflammatory destruction of
lung tissue and would not be expected to improve with CP.19

Other than time to infusion, it is not clear how the volume of CP
or neutralizing antibody titers of donors and/or recipients affect
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Figure 1. Serial change in laboratory and clinical parameters in CP and control patients. Solid lines represent a smoothing spline through the observed data points. CRP,
C-reactive protein; PEEP, positive end-expiratory pressure; P/F, PaO2/FiO2.
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outcomes. In a prior study of CP for SARS-CoV-1, antibody titers
and CP volumes did not appear to correlate with clinical re-
sponse; however, patients who were positive via a quantitative
reverse-transcriptase polymerase chain reaction assay and
seronegative at the time of CP had a better outcome than did
those who were already seropositive (66.7% vs 20%; P 5
.001).19 In 3 case reports of CP in SARS-CoV-2, viral loads became
negative soon after CP, suggesting that antibodies from CP may
contribute to viral clearance.5,6,21 However, additional factors in CP
may be contributing to clinical improvement, because 4 of 10 pa-
tients reported by Duan et al had high neutralizing titers of 1:640
prior to CP.5

The limitations of this study included small sample size and
short follow-up. Also, patients treated with CP and controls
received additional therapies for COVID-19. The disparity in
the use of RDV between the 2 groups is stark, with the CP group at
5% and controls at 50%. There are emerging data from the National
Institutes of Health that RDV may result in a 31% improvement in
time to recovery.22-24 If this effect was present in our control patients,
then the outcome with CP may be even more remarkable.

In conclusion, the current study suggests that CP use in severe
and critically ill patients with COVID-19 may improve survival if
given early in the course of disease. The efficacy as a potential
therapy needs further study in well-designed trials to better
understand the contribution of CP to outcomes in COVID-19.
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Table 1. Clinical outcomes

Clinical status

CP (n 5 20) Matched controls (n 5 20)

Baseline
(d 0)

Status at
7-d follow-up

Status at
14-d follow-up Baseline*

Status at
7-d follow-up

Status at
14-d follow-up

WHO ordinal scale score
Median (IQR) 5 (4.0-6.3) 4.5 (4.0-6.0) 3.5 (0-6) 5 (4-7) 4.5 (0.8-7.3) 3 (0-8)
Mean (SD) 5.2 (1.3) 5.07 (1.4) 3.1 (3.1) 5.4 (1.4) 4.2 (3.2) 3.45 (3.6)

VTE 4 (20) 4 (20) 4 (20) 4 (20) 4 (20) 4 (20)

ICU
MV 6 (30) 6 (30) 4 (20) 6 (30) 5 (25) 1 (5)
Duration of MV (IQR), d 14.5 (6-17.8) 11.5 (7.5-9.8) 16.5 (12.8-20) 3 (2.3-3.8) 9 (7-0) 11 (8.5-13.5)

Extubated survivors — 1 (5) 2 (10) — 0 (0) 3 (15)

Adverse event after CP 0 (0) 0 (0) 0 (0) — — —

Hospital stay, d
LOS prior to CP, median (range) 2 (1-21) — — — — —

LOS prior to CP, median (IQR) 2 (1-4.3) — — — — —

Total LOS, median (IQR) — 9 (8-11.3) 15 (10-16.5) — 8 (7-9.5) 9 (7-13.5)
LOS of nonsurvivors, median (IQR) — 19.5 (15.8-23.3) 19.5 (15.8-23.3) — 8 (7-9) 8.5 (7.3-10.5)
LOS of survivors, median (IQR) — 9 (8-10) 15 (10-16) — 8 (7-9.5) 10 (7.3-15)

Discharged — 5 (25) 9 (45) — 7 (35) 9 (45)

Deaths — 2 (10) 2 (10) — 5 (25) 6 (30)
CP given prior to 7 d of hospitalization — 0 (0) 0 (0) — 4 (20) 5 (25)
CP given after 7 d of hospitalization — 2 (10) 2 (10) — 1 (5) 1 (5)

Unless otherwise noted, all data are n (%).

LOS, length of stay; —, not applicable.

*Baseline day 0 for matched controls corresponds to equivalent hospital day as CP transfusion.
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